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Capsulin, a novel neural crest cell marker, is required for
craniofacial organization of zebrafish
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The deduced zebrafish Capsulin amino acid sequence re-
vealed a 176-amino acid polypeptide containing a helix–loop–
helix motif. Capsulin was first detected at the central parts of
the branchial arches of the 24 h postfertilization (hpf)
embryos. Double whole-mount in situ hybridization revealed
that Capsulin expression domains were mainly co-localized
with dlx2, indicating that Capsulin should be a novel neural
crest cells marker. Using morpholino to knockdown endogen-
ous Capsulin translation and found that Capsulin-morphants
displayed reduced-head phenotypes (L: 440±0.047 mm; W:
0.346±0.019 mm vs. wt: L: 0.600±0.045 mm; W: 0.404±
0.014 mm). Our data showed that knockdown of Capsulin led
to loss of all cranial muscles. In addition, cartilages
abnormalities were observed in Capsulin-morphants, including
loss of ceratobrachial and Meckel's cartilage, and enlarged
angles of ceratohyal (wt: 82.13± 9.22°; morphant: 139.79±
22.27°). TUNEL assay revealed that large amounts of cell
apoptosis appeared in the head region of Capsulin-morphants.
Furthermore, we also found that Capsulin-morphants dis-
played reduction of cranial neural crest cells which are
required for 1st, 2nd and 3rd arches formation; myf5 and
myod transcripts were down-regulated at the precursor cells of
craniofacial-, pectoral fin- and hypaxial-muscles. These
observations clearly indicated that knock down of Capsulin
translation induced parts of cranial neural crest cells apoptosis
and consequently affected cartilages and craniofacial muscles
formation.
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The lipid phosphate phosphatase-3 (Lpp3) dephosphorylates
bioactive lipids such as lysophosphatidic acid (LPA), sphingosine-
1-phosphate (S1P), phosphatidic acid and ceramide-1-phosphate.
These lipids and some products play important roles in cellular
processes such as cell proliferation, migration and differentiation.
Furthermore, extracellular LPA and S1P induce neurites retraction
in several neuronal cell types. Whole mount immunohistochem-
istry in E9–12 mouse embryos shows that Lpp3 is expressed in
central and peripheral nervous system structures. Based in the
expression pattern and knowing that Lpp3 attenuates the activity
of extracellular LPA and S1Pwe suggest that Lpp3 have a key role
in regulating neurite extension during nervous system develop-
ment. To test this hypothesis we used in vivo and in vitro
strategies. We generated a conditional Lpp3 allele. These mice
were crossed to theNes-cre line for expression of the Cre in neural
tissues. As Cre expression using this line occurs from E10.5,
alternatively we electroporate the Cre recombinase in the neural
tube of E9.0 homozygous conditional Lpp3 embryos. We
analyzed effects in neurite growth by immunohistochemistry
against β-III-tubulin. Furthermore, we generated wildtype and
Lpp3 homozygous mutant embryonic stem cells lines carrying a
EGFP construct for reporting motor neuron (MN) differentiation.
These cells were differentiated in vitro andMNdifferentiation and
axon outgrowth were analyzed. Our results using some of these
approaches suggest that Lpp3 deficiency in neuronal tissue affects
cell viability and neurite extension.
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